INTRODUCTION
The ELISE and EXL experiments on collisions of nuclei of radioactive fragments with electrons were planned to be conducted at the FAIR acceleratingstorage complex [1] . Unfortunately, these plans were postponed due to shortage of funds and human resources. The Institute for Theoretical and Experi mental Physics (ITEP) received an official letter from the ELISE and EXL collaborations requesting that the possibility be considered of conducting these experi ments at the ITEP accelerator complex (AC). The present study satisfies this request.
Let us take a brief look at the design of the FAIR experiments. A uranium ion beam with an energy of 1.5 GeV/n extracted from the SIS 100 synchrotron is directed toward the target that produces radioactive elements in collisions with uranium. These elements go through the radioactive fragment separator (SFRS) and are directed toward a succession of three ion stor age rings: CR (Collimator Ring), RESR (Recuperated Experimental Storage Ring), and NESR (New Exper imental Storage Ring). In addition to these, the project involves the use of the ER (Electron Ring) electron storage ring. The first ring (CR) is used for capturing the fragments and their rapid stochastic cooling to a constant energy of 740 MeV/n. The ions are then injected into the second ring (RESR), which rapidly slows the isotopes from 740 MeV/n down to the energy of 100-500 MeV/n required for the exper iment. The ions are then directed toward the NESR ring, where they collide with electrons circulating in ER. We assumed that the original FAIR design of these rings remains unchanged. The following three prob lems were considered.
(1) Developing a scheme for uranium ion accelera tion at the ITEP AC to an energy of 1.5 GeV/n with the maximum possible intensity.
(2) Positioning the rings at the ITEP site.
(3) Analyzing the target focusing of uranium ions and the fragment separator.
URANIUM ION ACCELERATION
The ITEP accelerator complex is identical in its design to the FAIR accelerator complex and incorpo rates two synchrotrons: the booster (magnetic rigidity Bρ = 13.4 T ⋅ m) and the main ring (magnetic rigidity Bρ = 34 T ⋅ m). A uranium ion acceleration project considered at the ITEP earlier was supposed to be implemented using a laser ion source with an accumu lated energy of 100 J and the I 3 linear resonator accelerator. If structured this way, the complex would deliver ~5 × 10 9 ions/s. This value is clearly insufficient for the ELISE and EXL experiments.
Analysis of the possible ways to increase the com plex intensity showed that the construction of a new injector that would be close in its parameters and design to the FAIR injector (UNILAC linear acceler ator) is needed. The required intensity may be attained only with the use of a source similar to the MEVVA source used in the high current injector (HSI) of the UNILAC linear accelerator. Its main drawback lies in a low ion charge (+4).
Minimum ion charge Z i required to obtain the needed energy of 1.5 GeV/n is +53. We chose the design where the ion charge is increased from Z i = +4 to Z i = +53 at an energy of 2.2 MeV/n. The charge exchange target parameters were determined by extrapolating the experimental data found in [2] . Abstract-We report the results of a study into the feasibility of conducting the ELISE and EXL experiments on collisions of nuclei of radioactive fragments with electrons at the Institute for Theoretical and Experimen tal Physics (ITEP). A scheme for uranium ion acceleration in the ITEP accelerator complex is chosen, and it is shown that uranium ions may be accelerated with an intensity of ~1 × 10 11 ions/s as soon as the complex is modified and a new injector is constructed. The basic parameters of the modified complex are given, and a layout diagram indicating the positions of the target that serves to produce radioactive fragments, the separa tor, and the storage rings (CR, RESR, NESR, and ER) at the ITEP site is presented.
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The linear accelerator (LA) is composed of two sec tions (see Fig. 1 ): a low charge one (before the charge exchange) and a high charge one (after the charge exchange).
The starting low charge LA section incorporates a structure for spatially uniform focusing (RFQ), a novel hybrid structure (Hybrid) that was developed at ITEP and combines accelerating gaps formed by standard drift tubes with high frequency quadrupole lenses, and structures with drift tubes with electromagnetic quadrupoles positioned between cavities (IH). The following novel (with respect to the UNILAC LA) solutions are planned to be implemented in order to increase the accelerator intensity.
(1) A more efficient electrode modulation profile is used in RFQ. The transition to a more efficient structure is carried out at a lower energy.
(2) The RFQ output energy is reduced.
(3) A novel hybrid structure installed after RFQ is used.
(4) The frequency in cavities with drift tubes is increased.
The beam current is increased by a factor of about 3 on passing through the peeling station. The required increase in focusing rigidity may be achieved by apply ing the hybrid structure once again with a doubled HF field frequency. The uranium ion injector is a complex setup with 14 HF cavities of various types with a corresponding number of high power HF amplifiers. The total length of cavities is about 50 m. The total LA length inclusive of the length of transportation channels between the cavities and the charge exchange station length comes to 70-80 m. The beam parameters at the LA output are listed in the table.
ACCELERATION WITHIN THE ITEP AC RINGS
The design of the modified ITEP AC is shown in Fig. 2 .
Ten turn transverse injection is expected to be used for filling the booster (booster circulation period T b = 4.2 μs). The beam emittance will be equal to 50 mm mrad if the beam emittance at the LA output is 2 mm mrad and coefficient of dilution D = 2.5. These values are quite sufficient. The main problem lies in the Cou lomb shift of the betatron frequency upon injection 
